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Similar solutions were received from GEORGE LILLEY, LON O. WALKER, G. B. M. ZERR, and J. 
SCHEFFER. 



MECHANICS. 

127. Proposed by F. P. MATZ, Sc. D., Ph. 0., Professor of Mathematics and Astronomy in Defiance College, 
Defiance, Ohio. 

Develop the Fourier Series to represent the temperature of a circular wire of uni- 
form cross-section, in which the temperatures of the four quadrants are in order t,2l,Zt,4A. 

Solution by G. B. M. ZERR, A.M., Ph. D., Professor of Chemistry and Physics, The Temple College, Philadel- 
phia, Pa. 

From Fourier's Analytical Theory of Heat, page 217, we get for the com- 
plete solution of the linear and varied movement of heat in a ring after a time T 
the following : 

I - 1 /»2ir 1 n=» /*|ir 

v — e -hT — I f(x)dx-\ S e-« ,fcT snma; I sinnxf(x)dx 

1 n—a> *&* ~| 

-] 5 e- B ** r cosna; | oosnxf(x)dic I, 

where/Ca;)^-^- I f(x)dx-\~ — -2 sinnx I smnxf(x)dx 

6~J ~ »=1 " 

1 7l--x /»2ff 



+ — s 



ooswa; I aomxf(x)dx. 
J 



f(x)dx=t I dr+2< *c+3i <fa:+4< ) &;=5^. 
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.-.f(x)=§t— (</-)(4sina;+2sin2a; + 4-sm3a;+fsin5a;+fsin6^-t-4 s i n ^ a; + t s i ri 9 a; +-") 

. • . r=e- hT l 1 1- (J,/*) (4sinse - &r + 2sin2xe- 2 '* r + |sin3a;e- 3 ° &r + £sin5a-e- S2fcr + . . . ) ] 



AVERAGE AND PROBABILITY. 

108. Proposed by A. H. HOLMES. Brunswick, Me. 
Required the average area of the quadrilateral whose sides are a, b, c, and d. 

I. Solution by G. B. M. ZERR, A. M., Ph.D., Professor of Chemistry and Physics, The Temple College, Phila- 
delphia, Pa. 

Let ABCD be the quadrilateral, AB—a, AI)=b, BC—c, CD=d, a>b>c 
>d, BE=v, DE=u,. 

When the quadrilateral is convex, the average area 
is, (the average area of ABB) + (the average area of BCD). 

When the quadrilateral is concave, the average area 
is, (the average area of ABD) — (average area of BCD). 

Since BOD is equal to BCD, the average area re- 
quired is the average area of ABD=a . Area ABD—^absmA. 

NowDB=/(m 8 +*i'). 

.-. cosA=(a 2 + & 8 -M 8 -« 2 )/2a6. 

.-. Area A£2>=i/[4a 8 & 8 — (a^+ft 8 — M*-t> s ) s ]. 

But v*=a*-(b-uy. 

.-. AreaA£D=# 1 /[a 2 -(&-M) 5 ]=(7. 

The limits of u are and [(c-|- <*)*+&*— a* ]/25=m'. 
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